AIDS pathogenesis: the role of accessory gene mutations, leading to formation of long-lived persistently infected cells and/or apoptosis-inducing HIV-1 particles.
Human immunodeficiency virus type 1 (HIV-1) infection indirectly induces activation-dependent apoptosis in bystander immune CD4+ T-cells, a hallmark of AIDS pathogenesis. It is well known that this pathogenetic event is significantly correlated with a high virus load. Active viral replication occurs in HIV-1 asymptomatic carriers throughout all stages of clinical disease. Most of the HIV-1 in plasma is derived from short-lived infected cells with a half life of a few days; however, a minor population of virus is derived from long-lived persistently and latently infected cells. Recently, the importance of such latent reservoirs for HIV-1 has come to the forefront because of studies with potent antiretroviral inhibitors that block only new rounds of infection. An initial large drop in viral load occurs within two weeks as noted by a decrease in plasma viremia. This is then followed by a slower second-phase decay, since only a small fraction of latently infected resting CD4+ T-cells carry replication-competent, integrated provirus. This review highlights the mechanisms of apoptosis induction in bystander immune cells by both protease-defective, gp120-containing HIV-1 particles, as well as by wild-type virus that appears to be derived predominantly from long-lived infected cells. A model involving the NH2-terminal Nef domain (p7) in this 'bystander apoptosis' event is also presented.